. Sample preparation procedure for analysis of 1H-benzotriazole (1H-BT) optimized for different water matrices (influent and effluent of waste water treatment plants (WWTP), spiked river water, and dishwashing detergents. Capital letters A to F stand for treatment steps, bold numbers 1 to 6 refer to samples obtained throughout the treatment sequence. Acronyms of organic solvents stand for acetonitrile (ACN), ethylacetate (EtAc), dichloromethane (DCM), methanol (MeOH), and toluene (Tol) . Details on the specific initial processing steps of solid, gel-like, and liquid dishwashing detergents are shown in Figure S2 .
corresponding to a linear velocity of ≤ 1.6 cm/s. Subsequently, the cartridges were dried under vacuum overnight and eluted in 100 mL of ethylacetate. In step C, the SPE eluates 3 were dried using 120 rotary evaporator (Büchi, Switzerland) at 40 ℃ under a gentle stream of N 2 . Dry residues were 121 reconstituted in 5 mL of aprotic organic solvent (4), that is a dichloromethane/toluene/acetonitrile 122 mixture (55/40/5 vol %) for molecularly-imprinted solid-phase extraction (MISPE, step E).
123
For 5 mL of sample 4, 3 g of the 1H-BT-imprinted polymer sorbent was packed in PP tubes (12 124 mL) and conditioned with 50 mL of methanol/formic acid (90/10 vol %), 50 mL of methanol, and 125 50 mL of dichloromethane/toluene/acetonitrile (55/40/5 vol%). Following sample percolation, the under a stream of N 2 in step F to 100 µL without a liquid-liquid extraction step.
Enrichment of 1H-BT from dishwashing detergent 146
Samples from different dishwashing detergents required additional pre-treatment prior to SPE as 147 illustrated in Figure 1 , steps A1 to A3. Detergent tabs were crushed with a pestle and mortar and 148 dried in the oven at 40 ℃ overnight as were powder detergents. The crushed tabs and powders 149 were then milled and homogenized in a ball mill with a frequency of 30 Hz for 2 mins (A1). 100 150 mg of the homogenized detergent powder or unprocessed liquids and gels (1b) were dissolved in 151 100 mL water and ultra-sonicated for 15 min in step A2. The detergent suspension 1c was acidified 152 in step A3 to pH 2.0 using 6 M HCl leading to an acidified detergent suspension (2). The latter was 153 subsequently treated according to the steps outlined in Figure 1 . The extent of C and N isotope fractionation of 1H-BT from incomplete recovery during a MISPE 164 procedure (step E) was tested in a three-step procedure in the presence and absence of organic containing 500 and 100 mg MIP, respectively, while the breakthrough was collected (F 1 , "load" 168 fraction). Thereafter, (ii) the MISPE cartridges were washed with 5 mL dichloromethane leading to another set of 1H-BT-containing samples (F 2 , "wash" fraction). Finally, (iii) the remaining 1H-BT 170 on the MISPE cartridges was eluted using 5 mL methanol (F 3 , "elute" fraction). The volume of 171 all three fractions were blown down to 100 µL prior to quantification and stable isotope analysis of 172 1H-BT. 
where k i is the capacity factor of the analyte i on the synthesized polymer, t i and t 0 are retention 224 times of the analyte and the conservative tracer (acetone), respectively.
225
(b) Imprinting factors, I F i , are calculated with eq. 2 for each analyte i as the ratio of its 226 capacity factors obtained using the imprinted polymer (k i,MIP ) and non-imprinted polymers (k i,NIP ), 227 respectively. 
where R is the gas constant. The extent of C and N isotope fractionation, ∆ h E, was derived based on an isotopic mass balance 248 with eq. 4.
where δ h E 0 and δ h E i are the C and N isotope signatures of 1H-BT measured in the stock solution 250 as well as in the three sample fractions F i , and m i is the mass fraction of 1H-BT therein. The 251 operational N isotope enrichment factor, N , for the MISPE cleanup step E was obtained through 252 non-linear regression of eq. 5.
where f i,MIP has the above mentioned meaning. f i,MIP of the "load" and "wash" fractions (F 1 254 to F 2 ) were calculated with eq. 6. The N isotope signature of 1H-BT associated with the MIP 255 after elution step i, δ 15 N MIP,i , was derived through a mass balance approach as in eq. 7. Note 256 that eq. 7 was applied to calculate δ 15 N i,MIP for F 1 whereas δ 15 N i,MIP of F 2 corresponded to the 257 δ 15 N-value of 1H-BT recovered in the methanolic extract. The N isotope enrichment factor, N , 258 was obtained through non-linear regression of eq. 5 and the corresponding apparent kinetic isotope 259 effect, 15 N-AKIE, from eq. 8 following procedures summarized recently in Pati et al. 58 .
The deviation of the measured δ 15 N from the accurate value due to incomplete analyte recovery,
261
∆, was quantified with a modified form of eq. 5 as in eq. 9.
262
where ∆ is the expected deviation of δ 15 N and θ is the fractional analyte recovery.
263

Results and Discussion
264
Isotopic analysis of 1H-benzotriazole after selective extraction from spiked 265 river water 266 We evaluated the applicability of molecularly-imprinted polymers (MIP) for selective analyte 267 cleanup for compound-specific isotope analysis in river water spiked with 1H-BT. Figure 2 shows 268 the chromatograms for C isotope ratio measurements of 1H-BT for different samples taken at 269 selected treatment procedures steps illustrated in Figure 1 . Figure 2a corresponds to the solid-270 phase extraction eluate 4 * , to which the 1H-BT standard was added in an amount that would have 271 corresponded to an aqueous concentration 6.0 µg/L in the original water sample (1 in Figure 1 ).
272
The retention time of 1H-BT is indicated with a dashed line and the chromatogram of 1H-BT standard in dichloromethane is shown at the bottom inf Figure 2d . The chromatogram in Figure  2a illustrates that an enrichment of micropollutants from aqueous samples with conventional solid 275 phase extraction procedures (steps A to C, Figure 1) is concomitant with the accumulation of 276 organic matrix. Because its isotopic composition is not known a priori, background signals from 277 the organic matrix interfere with accurate C isotope ratio measurements by GC/C/IRMS. 5,24,59,60 278 Qualitative evidence for the selectivity of 1H-BT retention on the MIP during sample preparation including N-substituted 1-CH 3 -BT as well as benzothiazole, naphthalene, and atrazine. Note that 300 the magnitude of IF-values not only depends on the interactions of analyte and polymer but also on 301 that of the solvent used in the experiments. 62 Whereas the numbers shown in Table 1 may appear 302 small, the precision of IF-values of < 0.1 (95% confidence intervals) is sufficient for comparisons 303 among different organic analytes here. Figure S3 ). and the corresponding δ 13 C and δ 15 N-values of 1H-BT recovered in three sample fractions (F i ).
331
The total 1H-BT recovery was 99%. F 1 corresponds to the fraction of analyte collected after 332 breakthrough during the loading of the cartridge with 1H-BT in dichloromethane. This fraction 333 amounted to 41% of the total analyte mass. F 2 is the fraction of analyte obtained through washing 334 of the cartridge with the identical solvent (42%). F 3 reflects the remaining 16% of 1H-BT that 335 were recovered from the MIP through elution with methanol. The same type of experiment was 336 carried out with dichloromethane extracts of river water using five-fold higher MIP (500 mg). As a 337 consequence of higher retention capacity, no 1H-BT was detected in F 1 , whereas all 1H-BT mass 338 was recovered in the two remaining fractions, F 2 (74%, Table 2 ) and F 3 (26%).
339
The C isotope signatures of 1H-BT in the presence and absence of organic matrix from river 340 water samples varied only slightly (±1 ) in the three fractions. The extent of C isotope fractionation 341 pertinent to the MISPE cleanup step calculated with eq. 4, ∆ 13 C, was negligible regardless of the 342 sample matrix (−0.6 ± 1.4 and 0.1 ± 1.1 , Table 2 ). By contrast, δ 15 N values of 1H-BT varied 343 substantially (up to 13 ) between the three sample fractions F 1 to F 3 . Due to the almost complete 344 recovery of the analyte after the elution with methanol, MISPE induced N isotope fractionation, 
347
These observations suggests that a non-stoichiometric recovery of the analyte after the MISPE 348 cleanup step would not cause systematic C isotope fractionation whereas N isotope signatures could 349 be biassed towards more positive δ 15 N values. We tentatively quantified an operational N isotope 350 enrichment factor, N , from the small data set for the MISPE cleanup step E in absence of organic 351 matrix using eq. 5. Figure 4 shows the average N isotope signatures of 1H-BT that remained 352 associated with the MIP (δ 15 N i,MIP , eq. 7) after sequential loading step F 1 and F 2 , respectively 353 (blue and green areas). The most enriched fraction of 1H-BT, F 3 , with a δ 15 N of −18.1 ± 0.9 ,
354
was eluted from the MIP through the change of solvent (red area in Figure 3 ). The N isotope 355 fractionation trend was quantified with an N of −5.0 ± 2.2 (eq. 5) and illustrates that the 15 N-356 containing 1H-BT is retained preferentially by the MIP. This isotopic preference corresponds to 357 an apparent 15 N kinetic isotope effect of 1.0054 ± 0.0022 (eq. 8) under the chosen experimental conditions. The observation of N isotope fractionation in the absence of any isotope fractionation for C implies that the N atoms of 1H-BT were involved in the interactions with the MIP and 360 confirms the above conclusion that the selectivity of the MIP is indeed based on H-bonding with 361 the triazole moiety of the analyte (Figure 3 ). Finally, this 15 N isotope effect implies that 1H-BT 362 recoveries during the MISPE cleanup step of ≥ 81% are sufficient to limit such shifts of δ 15 N to 363 ≤ 1.1 (eq. 9), that is to the typical precision of N isotope ratio measurements by GC/C/IRMS. 5 364 Application in wastewater treatment plants 365 We applied the sample preparation procedures shown in Figure 1 to determine the C and N isotope 
